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obtained that could not be synthesized otherwise.  The primary reason
such processes are interesting is the opportunity to create or synthesize
the alloy in situ where it will be used (e.g., tin-lead alloy for micro-
electronic applications).  Also, properties such as microstructure could
be tailored for special purposes.

Semiconductor Electrosynthesis

Electrosynthesis of semiconductors such as epitaxial GaAs and other
semiconductor materials with high value would be attractive candidates
for improved processing by electrochemical techniques.   Materials such
as HgCdTe (IR sensors), CdTe, CdS, and CdSe (photoelectrochemical and
photovoltaic devices) would enjoy much wider application if less costly
production could be achieved.  Current electrochemical technology for
such applications is embryonic, and most semiconductor materials now
made with these techniques are inferior in properties compared to those
available from other preparation methods.   An improvement that is most
needed is the ability to deposit single crystals of macroscopic size and
of controlled expitaxy.

Electrodeposition of Composites

A wide variety of composite coatings can be fabricated by
electrodeposition of metal films containing trapped particles.   Examples
include graphite, SiC, WC, BN, MoS2, and diamond, in films of
nickel, chromium, cobalt, copper, and others.   The combined properties
of such films include hardness, corrosion and wear resistance, and
self-lubrication, among others.  The electrolytic method of fabrication
is technologically significant but the literature is highly empirical.
Fundamental understanding of the mechanism of composite formation is
virtually nonexistent, particularly under conditions of high-speed
deposition.

Advanced Materials in Corrosion-Resistant Service

Unless materials are chemically stable in service environments,
their otherwise useful properties (strength, ductility, magnetic and
electronic behavior, etc.) may be lost.  This section describes research
opportunities and needs associated with metastable metallic alloys,
metal-matrix composites, electroactive polymers, and high-performance
ceramics.

Metastable alloys, formed by rapid quenching, may be produced as
metastable or nonequilibrium solids that are either glassy or
macrocrystalline.  Because of the required cooling rates (106 K/sec)